The lymphocyte-specific protein LSP1 is associated with the cytoskeleton and co-caps with membrane IgM.
LSP1 is a lymphocyte-specific intracellular Ca2(+)-binding protein. We found previously that a fraction of the total cellular pool of LSP1 protein accumulates at or near the cytoplasmic face of the plasma membrane. LSP1 protein was also shown to be present in the cytoplasm. Here we report that approximately 10% of the total intracellular LSP1 protein is associated with the Nonidet P-40 insoluble cytoskeleton of the mIgM+, mIgD+ B lymphoma cell line BAL17. Variation in conditions of extraction did not alter this value. To rule out the possibility that LSP1 associates with the nucleus that is also present in the detergent insoluble pellet, we prepared a separate nuclear fraction essentially free of cytoskeletal material and found only trace amounts of LSP1 protein. After accounting for yield losses during subcellular fractionation by measuring the recovery of 125I-labeled membrane IgM, or of the cytoplasmic marker enzyme lactate dehydrogenase activity, the LSP1 in membrane fractions was calculated to represent approximately 30% of the total cellular LSP1 and cytoplasmic LSP1 accounted for approximately 55% of the total. Approximately 75% of the plasma membrane LSP1 protein was soluble in 1% Nonidet P-40 containing buffer, indicating that the majority of the LSP1 in the plasma membrane fraction was distinct from the cytoskeletal LSP1 protein. The preparation of membrane fractions in the presence of 1 M NaCl, or washing of membranes in 3 M KCl did not diminish the levels of membrane LSP1. These results show the existence of three discrete intracellular LSP1 pools. Double label immunofluorescence studies showed that the peripheral ring-like distribution of LSP1 in BAL17 cells became a distinct cap upon cross-linking the mIgM. These intracellular LSP1 caps were always found to be located directly underneath the mIgM caps.